Enhanced rapid-onset cortical plasticity in CADASIL as a possible mechanism of preserved cognition.
Ischemic small vessel disease (SVD) may lead to cognitive impairment, but cognitive deficits with a given burden of SVD vary significantly. The underlying mechanisms of impaired or preserved cognition are unknown. Here, we investigated the impact of ischemic SVD on rapid-onset cortical plasticity, as induced with a paired-associative stimulation protocol. To exclude concomitant effects of aging, we examined 12 middle-aged patients (48.3 ± 8.3 years) with cerebral autosomal dominant arteriopathy with subcortical infarctions and leucoencephalopathy (CADASIL) who suffered from severe ischemic SVD and a group of 12 age-matched controls (49.9 ± 8.3 years). Cognitive status, motor performance and learning, and motor cortex excitability in response to cathodal transcranial direct current stimulation (ctDCS) were assessed. White matter integrity was analyzed by conventional magnetic resonance imaging and diffusion tensor imaging. We found that cognitive and motor functions were largely preserved in CADASIL patients, while rapid-onset cortical plasticity was significantly higher in the CADASIL group compared with controls (repeated measures analysis of variance [group × time] interaction: P = 0.03). This finding was even more pronounced in patients with higher white matter lesion load. ctDCS revealed no evidence of cortical dysplasticity. We conclude that increased rapid-onset cortical plasticity may contribute to largely preserved cognitive and motor function despite extensive ischemic SVD.